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INTRODUCTION 
 Intestinal obstruction is a major part of the emergency case load in a 
general surgical department. It can pose diagnostic and treatment 
challenges with its varied presentation and multiple management options. 
The surgeon needs to use astute judgement to spot the diagnosis and plan 
the line of management. The management needs to be individualized for 
each patient considering his clinical state and progress of the disease 
pathology. In intestinal obstruction time is at a premium. Inordinate delays 
often lead to worsening outcomes for the patient. With a wide gamut of 
conditions presenting with intestinal obstruction the surgeon needs to know 
the most probable cause factoring in the patients age, concurrent illnesses 
and past history including surgical history. The most prevalent conditions 
in that geographical location needs to be given priority. 
 This study aims to show the various etiologies most commonly 
presenting with intestinal obstruction in our institute in north Chennai. It 
also aims to evaluate markers of postoperative morbidity. The management 
of various conditions which presented to our institute and their outcomes 
are tabulated. Diagnostic modalities X-rays and CT scans are compared. 
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AIMS OF THE STUDY 
1. To identify the different etiologies of intestinal obstruction 
presenting in our institute 
2. To identify the commonest clinical presentation 
3. To test the effectiveness of various diagnostic modalities 
4. Various modalities of management of acute intestinal obstruction 
5. To study the outcome of patients with acute intestinal obstruction 
6. To identify preoperative predictors of peroperative and 
postoperative mortality 
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REVIEW OF LITERATURE 
A brief historical overview 
1. Hippocrates and Celsus (500BC):  
Hippocrates (father of medicine) and Celsus (renowned physician of 
ancient world) both held to the Egyptian practice of administering 
purgatives and enema on a few days of a month to clear the bowels 
and also as a prophylactic way to avoid intestinal obstruction 
2. Ambroise Pare (1510-1590): 
He was a French surgeon who described the first case of bowel 
obstruction. He reported a case of death due to ‘twisting of the 
bowels’ 
3. Heister (1772): 
He described the first successful resection of strangulated intestine 
with fecal diversion. 
4. Pillare (1776): 
The first description of a caecostomy for a CA rectum case. 
5. Paul and Black (1846 & 1892): 
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They proved that ostomies are better than primary anastomosis in 
the setting of emergencies 
6. Paul and Mickulickz (1908): 
They advocated for the performance of ostomies 
7. HenriHartmann(1921): 
Described the procedure named after him. He described it as an 
alternative for rectosigmoid malignancies. It involved resection of 
the sigmoid with proximal ostomy and distal stump closure. 
8. Muir (1968): 
He stated that peroperative bowel preparation is feasible for primary 
anastomosis. 
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Surgical Anatomy 
 The intestines are the longest organs of the digestive tube. It is 
further divided the longer and less distensible small bowel and the shorted, 
more distensible large bowel. 
Small Intestine 
 The small bowel begins from the pylorus of the stomach and ends at 
the ileocaecal junction. It measures about 4-6 meters. 
It is fixed to the retroperitoneum at the upper end (duodenum). The mobile 
portion of the small intestine includes the jejunum and ileum. 
Duodenum 
The duodenum is about 25cm long. It is subdivided into 4 segments 
1. First or superior part (about 5cm) 
2. Second or descending part (about 7.5cm) 
3. Third or horizontal part (about 10cm) 
4. Fourth or ascending part (about 2.5cm) 
The duodenum is almost totally retroperitoneal. 
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Jejunum and Ileum 
The jejunum and ileum are mobile due to their suspension from the 
posterior abdominal structures by means of the mesentery. 
The duodenojejunal flexure marks the beginning of the jejunum. The ileo 
caecal junction marks the termination of the ileum. 
Large intestine 
The extent of the large bowel is from the ileocaecal junction to the anal 
orifice. It measures about 135 to 150 cm in length. 
It is subdivided into  
1. Caecum (about 6cm) 
2. Ascending colon (about 12.5cm) 
3. Transverse colon (about 50cm) 
4. Descending colon (about 25cm) 
5. Sigmoid colon (about 37.5cm) 
6. Rectum (about 12cm) 
7. Anal Canal (about 4cm) 
The vermiform appendix exists as a diverticulum from the caecum at the 
junction of the three tenia coli. 
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Blood supply of the large intestine 
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Most of the large bowel is retroperitoneal save for the appendix, transverse 
colon and the sigmoid colon. 
Arterial supply 
The duodenum upto the ampulla of vater is supplied by the superior 
pancreaticoduodenal artery. Below this level it is supplied by the inferior 
pancreaticoduodenal artery. 
Superior mesenteric artery supplies the ileum and jejunum. 
The caecum, ascending colon and 2/3rd of the transverse colon (right) are 
supplied by superior mesenteric artery 
Left 1/3rd transverse colon, descending colon, upper 1/3rd of rectum are 
supplied by inferior mesenteric artery. 
Middle rectal artery branch of internal iliac artery from its anterior branch 
supplies lower part of rectum. 
Supply of anal canal above pectinate line is by superior rectal artery. 
Supply of anal canal below pectinate line is by inferior rectal artery. 
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Venous drainage 
Splenic and superior mesenteric veins drain the duodenum. 
Superior mesenteric vein drains the jejunum and ileum. 
Superior mesenteric vein also drains the caecum, ascending colon, 
right 2/3rd transverse colon. 
Inferior mesenteric vein drains left 1/3rd transverse colon, 
descending colon, sigmoid colon, upper 1/3rd rectum. 
Lower 2/3rd rectum drained by internal iliac vein. 
Superior and inferior rectal veins drain the anal canal. 
Lymphatic drainage of small Bowel 
Lymphatics from the duodenum end up in the pancreatico duodenal 
group of nodes. From there the lymph passes to the hepatic, coeliac and 
superior mesenteric group of nodes. 
Lymph from the jejunum and ileum drains into nodes which are 
located along the mesentery and the superior mesenteric arterial axis. 
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Lymphatic drainage of the Large Bowel 
The lymph nodes draining the large bowel are arranged in three groups 
• Proximal 
• Intermediate 
• Distal 
Proximal Nodes: 
These are located along the axis of main vessels supplying the gut; (i.e.) 
Superior and inferior mesenteric arteries, Ileocolic, right and left colic, 
superior rectal arteries. 
Intermediate Nodes: 
These are located along the larger branches of the above arteries 
Distal Nodes: 
These are located close to the bowel along the small branches of the above 
mentioned vessels. 
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Acute Intestinal Obstruction 
Definition 
“Bowel obstruction, also known as intestinal obstruction, is a mechanical 
or functional obstruction of the intestines which prevents the normal 
movement of the products of digestion. Either the small bowel or large 
bowel may be affected. Signs and symptoms include abdominal pain, 
vomiting, bloating, and not passing flatus.” 
Types of Presentation 
1. Depending on the mode of Onset 
a. Acute 
b. Acute on chronic 
c. Subacute 
d. Chronic 
2. Based on the degree of obstruction 
a. Partial obstruction 
b. Complete obstruction 
3. Depending on the presence or absence of intestinal ischemia 
a. Simple  
b. Strangulated 
4. Based on the site of obstruction 
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a. Small Intestinal obstruction 
b. Colonic obstruction 
5. Based on the obstruction level 
a. High small intestinal obstruction 
b. Low small intestinal obstruction 
c. Large intestinal obstruction 
6. Based on obstruction at one or both ends of bowel loop 
a. Open loop  
b. Closed loop 
7. Based on the cause 
a. Adynamic 
b. Dynamic 
Peristalsis may not be present as in paralytic ileus 
Non- propulsive form of obstruction as in mesenteric vascular 
occlusion 
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Etiology 
Mechanical small intestinal obstruction is the cause for the majority 
of cases which require urgent surgical intervention. The causes of intestinal 
obstruction can be divided into extrinsic, intrinsic and intraluminal lesions 
for the sake of convenience. 
Causes of Small Intestinal Obstruction 
Intrinsic Small intestinal lesion 
1. Congenital 
a. Atresia 
b. Stenosis 
c. Meckel’s diverticulum 
d. Malrotation 
2. Inflammatory: 
a. Infections (TB) 
b. Ischemia 
c. Chron’s disease 
d. Radiation injury 
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3. Traumatic 
a. Ischemic stricture 
b. Hematoma 
4. Neoplastic 
a. Primary 
b. Metastatic 
c. Peutz Jeghers syndrome 
5. Miscellaneous 
a. Intussusception 
b. Internal Hernia 
Extrinsic small intestinal lesions 
1. Adhesions 
2. Congenital bands 
3. Hernias 
4. Volvulus 
5. Carcinomatosis 
6. Abscess 
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Intraluminal causes 
1. Enterolith 
2. Bezoar 
3. Gallstone ileus 
4. Swallowed foreign body 
5. Parasistes (Ascaris) 
Causes of mechanical Large intestinal obstruction 
Within the bowel lumen 
1. Fecal Impaction 
2. Inspissated barium 
3. Gall stone 
4. Foreign body 
Within the wall of intestine 
1. Carcinoma 
2. Inflammation 
a. Chrons disease 
b. Diverticulitis 
c. TB 
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3. Congenital (Hirschsprungs disease) 
4. Ischemia 
5. Radiation 
6. Miscellaneous (Intussusception) 
Outside the wall 
1. Bands and adhesions 
2. External hernias 
3. Internal hernias 
4. Volvulus 
5. Tumors in nearby organs or lymph node compression 
Most commonly small intestinal obstruction is caused by hernias, 
adhesions and carcinoma. 
1. Hernias 
Inguinal, Femoral and abdominal wall hernias and less commonly 
internal hernias cause intestinal obstruction commonly in our country. 
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Frequency of different hernias causing small bowel obstruction in four 
case series 
 
 
 
 
 
 
 
 
 
18 
 
Obstructed Inguinal Hernia 
 
 
Obstructed Femoral Hernia 
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Mucha et al reported in his case series that a third of the obstruction 
cases were due to hernias whereas 8% of cases presented with obstruction 
due to adhesions 
Brolin et al reported in his case series that all 22 patients with 
obstruction due to hernia had complete obstruction while only 38% of 
cases with obstruction caused by adhesions were complete obstructions. 
The Oblique course of the inguinal canal and the higher number of 
cases makes inguinal hernia the most common variety causing small 
intestinal obstruction. The rigid fascial opening makes inguinal hernias 
particularly prone to strangulation. 
Small bowel obstruction in a patient without prior surgery should 
alert the clinician to the possibility of a hernia as the cause. Internal hernias 
which include paraduodenal and obturator hernias should also be kept in 
mind. 
Para stomal hernias and retroanastamotic hernias are causes of 
intestinal obstruction in people who have had these procedures. Mesenteric 
defects which may not have been closes may predispose them to bowel 
herniation through that defect. 
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Obstructed Incisional Hernia 
 
Sigmoid Volvulus 
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2. Adhesions 
The commonest cause of small intestinal obstruction is inter 
bowel and intra-abdominal adhesions following abdominal surgeries 
which account for about 60 to 70% of patients. 
Causes of Intra-abdominal adhesions 
a. Infections 
b. Ischemic areas 
c. Inflammatory disease 
d. Foreign body presence 
e. Radiation enteritis 
Pelvic procedures, Lower abdominal procedures have a greater chance 
of post operative adhesion formation and intestinal obstruction. 
3. Neoplasms 
These are not common in contrast to colonic obstruction 
accounting for about 10% of all the patients. Commonly, the small 
bowel is obstructed by malignancies arising from nearby GI structures 
such as stomach, pancreas, colon or by ovarian malignancies in female. 
This accounted for about 92% of malignant small intestinal obstruction 
in a case series by the Mayo clinic. 
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Metastasis from breast CA and malignant melanoma may also cause 
obstruction of small intestine 
Primary CA of the small intestine causing obstruction is rare occurring 
in about 3% of patients. Adenocarcinoma and carcinoid are the 2 most 
common small bowel malignancies. Duodenum and jejunum are the 
preferred sites of adenocarcinoma. 
a. Small intestinal obstruction 
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b. Large intestinal obstruction 
 
 
4. Sigmoid Volvulus 
It is the commonest cause of large intestinal obstruction in africal 
americans. The causes predisposing to this condition are a long pelvic 
mesocolon, attachment of the pelvic mesocolon which is narrow, 
overloaded and overdistended colon, adhesions (peridiverticulitis), 
chronic constipation with a high residue diet. The twisting of the colon 
about its mesocolon almost always occurs in an anticlockwise manner. 
The symptoms include abdominal pain and distention with absolute 
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constipation. The distention is an early feature and is progressive. 
Vomiting is a late sign. The classical picture is that of a “loop of dilated 
bowel running diagonally across the abdomen from right to left with 
two fluid levels, one within each loop of bowel.” 
5. Crohns Disease 
In crohns disease intestinal obstruction occurs due to the 
following conditions 
a. In acute exacerbations of the disease, intestinal obstruction is 
the result of inflammatory process in the bowel wall causing 
narrowing of the lumen 
b. The disease process may also cause stricture formation 
leading to obstruction 
6. Radiation Enteritis  
Obliterative vasculitis and fibrosis of the bowel occur secondary 
to radiotherapy to the abdomen. This process is dynamic and relentless 
and proceeds to a chronic low grade obstruction of the small intestine. 
Large bowel may be cicatrized and may cause bleeding. 
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7. Intussusception in Adults 
One segment telescopes (the intussusceptum) into another 
segment of bowel resulting in intestinal obstruction and ischemia of the 
invaginating part. In adults there is a pathological lead point most 
commonly underlying the intussusception. 
Congenital lessions like meckels diverticulum or small intestinal 
duplications or other abnormalities of the intestinal tract which are 
localized compose the remainder. Idiopathic intussusception account for a 
small percentage in adults 
8. Ogilvies syndrome (Acute colonic pseudo obstruction) 
It is a dangerous condition which is unfortunately common. It 
presents with signs and symoptoms including radiological appearace of 
large bowel obstruction but without any mechanical cause. It can lead to 
necrosis and perforation of the colon if left untreated. The mechanism is 
not clearly understood but is thought to include autonomic signaling 
imbalance by the parasympathetic system. Erythromycin is effective in 
treating this due to its motility improving function. Neostigmine is reported 
to be effective.  
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Pathophysiology 
Absorption and Secretion 
Bowel obstruction causes major changes to the absorptive and 
secretive function of the intestine. In obstruction due to mechanical causes 
fluid accumulates in the distended bowel causing a major disruption in the 
balance of secretion and reabsorption. In the first 12 hours water and 
electrolytes accumulate in the lumen without affecting the secretive 
activity with concomitant decrease in the absorption.  
After 1 day the accumulation increases due to further decrease in 
absorption with a secondary rise in the secretory activity of the bowel. 
If obstruction persists, the intestine proximal to the obstruction 
dilates, secretion increases, absorption decreases with a resultant 
accumulation of intraluminal fluid. 
Fluid sequestration in the lumen of the bowel initiates an 
inflammatory cascade, attracting and activating neutrophils. The resulting 
release of O2, free radicals and edema promotes peroxidation 
intermediaries such as Leukotriene B4 and IL-1 exacerbating the plasma 
transudation and extravasation ending in a net fluid accumulation in the 
obstructed intestine. 
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Blood flow 
When mechanical obstruction endures, intestinal distention 
increases with luminal pressures increased resulting in a net effect of 
decrease in intestinal blood flow. It may result in strangulation and 
gangrene of the bowel. 
Blood flow to the intestine is related reversely to the luminal 
pressure. When luminal pressure increases to 30mmHg then capillary flow 
was interrupted. When intraluminal pressure increased to 60mmHg flow in 
some vessels were interrupted. 
Further changes ensue as obstruction persists. Reduced mucosal 
blood flow occurring in small intestinal obstruction leads to ischemia and 
hypoxia to the tips of the villi. In this environment oxygen free radicals are 
released and their derivatives play an essential role in the changes that 
occur after the initial phase 
Bacteriology 
Under normal conditions the mucosa of the gut maintains a barrier 
to the entry of the colonizing bacterial that exists normally in the lumen of 
the gut from entering the general systemic circulation. Certain conditions 
cause this immunological barrier to break down causing the gut flora to 
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translocate across the bowel wall, infecting the mesenteric lymph nodes 
and even the organ systems. 
This is the rationale for antibiotic prophylaxis for mechanical small 
bowel obstruction. Peritoneal soiling by intestinal contents must be 
avoided. 
Systemic effects of bowel obstruction 
It involves a dehydration which is isotonic secondary to luminal 
sequestration and third space loss along with vomiting. Hypokalemia is 
common secondary to persistent vomiting, ongoing luminal losses and 
increased circulating aldosterone which is a response to the decreased 
volume circulating. Cardiovascular effects include tachycardia and 
hypotension due to hypovolemia. 
Abdominal distention may lead to respiratory compromise if severe. 
It may also be due to aspiration of vomitus. Metabolic acidosis and sepsis 
may follow bowel wall infarction which may be associated with vascular 
collapse. 
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Causes of intestinal distention 
a. Gas – may be swallowed or produced inside the bowel 
b. Fluids – may be from swallowed liquids or the intestinal 
secretions 
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The vascular viability of intestine is threatened by 
1. External compression as in hernias and adhesions due to bands etc 
2. Interruption of the mesenteric blood flow as in volvulus, 
intussusception 
3. Obstruction of the intestinal blood flow as in mesenteric infarction. 
Except in mesenteric infarction the venous return is compromised 
before the arterial supply. The increased capillary pressure results in 
release of intravascular fluid and diapedesis of RBC into intestinal wall, its 
lumen and the hernial pouch or the general peritoneal cavity. The bowel 
wall becomes hemorrhagic and edematous. There is a bloody peritoneal 
exudate. Further compromise of the arteries causes hemorrhagic infarction 
of the bowel. The mortality depends on several factors like age, delay in 
treatment and extent of infarction. 
Paralytic or adynamic ileus 
Ileus refers to the failure of passage of bowel contents even in the absence 
of any mechanical bowel obstruction. 
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Causes 
1. Surgery (Lapartotomy) 
2. Electrolyte abnormalities (Hypokalemia, Hyponatremia, 
Hypomagnesemia) 
3. Drugs (Narcotics, Phenothiazines, anticholinergics, diltiazem) 
4. Intra peritoneal inflammation (Diverticulitis, appendicitis, duodenal 
ulcer prforation) 
5. Retroperitoneal hemorrhage or inflammation (Lumbar fracture, 
pyelonephritis, pancreatitis) 
6. Intestinal ischemia (Mesenteric artery emboli or thrombus, SMV 
thrombosis, Chronic mesenteric ischemia) 
7. Thoracic diseases (Lower rib fractures, myocardial infarction, lower 
lobe pneumonia) 
8. Systemic sepsis  
The ileus occurring postoperatively is thought to be due to loss of the 
intestinal contraction by the electrical activity of the bowel which occurs 
in a coordinated manner. 
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Clinical features 
The cardinal features of intestinal obstruction is abdominal pain, 
distention, vomiting, obstipation. 
The degree of obstruction dictates the magnitude of symptoms. (Complete, 
partial and site of intestinal obstruction). 
34 
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Clinical Presentation 
1. Abdominal Pain 
Pain is crampy, episodic and localizes poorly. Simple intestinal obstruction 
produces sharp paroxysm of pain altered with painless intervals. If the pain 
becomes constant then perforation or strangulation may have supervened. 
Mesenteric ischemia has pain out of proportion to the signs demonstrable. 
2. Vomiting 
Vomiting occurs soon in small bowel obstruction while it is delayed or 
may sometimes be absent in large bowel obstruction. Initially food contents may 
be found in the vomitus but soon it becomes bile stained. More distal obstructions 
may cause the voimitus to become feculent. Foul smell may be due to bacterial 
proliferation in the lumen of the obstructed bowel.  
3. Obstipation 
It occurs late in intestinal obstruction. This occurs after the segment distal 
to the obstruction is emptied of its contents. Usually partial obstruction permits 
passage of small quantities of feces and gas. 
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4. Abdominal distention 
It is delayed feature of proximal small bowel obstruction. In sigmoid 
volvulus and caecal neoplasms it is a prominent feature. 
Physical examination 
1. Patients are ill appearing 
2. Dehydration signs – dry mucous membranes, sunken eyes, tachycardia and 
hypotension 
3. Fever – possibility of strangulation and peritonitis 
4. Distention of abdomen 
5. Visible intestinal peristalsis may be visible through the abdominal wall 
especially in thin patients. 
6. Surgical scars should be seen. May implicate post surgical adhesions as the 
etiological factor. 
7. Palpation may reveal minimal tenderness and signs in uncomplicated 
obstruction. 
8. Guarding of muscles may be evident during episodes of colicy pain. 
9. Marked tenderness, guarding and rigidity or a mass which is palpable suggests 
a closed loop obstruction or strangulation. 
10. Rectal examination may reveal a mass (blummer shelf), or blood 
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11. Vaginal examination – may reveal evidence of gynac malignancy or 
inflammatory pathology 
12. Auscultation 
a. High pitched (tinkling) bowel sounds heard in early intestinal 
obstruction (borborygmic) 
b. Progressive distention in late phases of intestinal obstruction inhibits 
contractility and peristalsis resulting in a relatively quiet abdomen 
c. Peritonitis due to strangulation may show a silent abdomen 
13. In adynamic ileus, there is minimal tenderness with abdominal distention and 
bowel sounds are sporadic. 
Diagnosis 
Laboratory tests 
The diagnosis of intestinal obstruction is not dependent on specific lab 
investigations. Blood tests are not useful in differentiating simple from strangulated 
intestinal obstruction 
Suggestive of strangulation – Leucocytosis greater than 18000 cells/ mm3 
Metabolic acidosis, serum phosphate, amylase, Creatine kinase, LDH and 
Liver enzymes are not reliable predictors of strangulation. 
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Radiographic Examination 
The diagnosis of intestinal obstruction can be made with reasonable degree of 
certainty with radiology. It can also detect complications like strangulation and also 
delineate the level and completeness of obstruction. 
Plain films 
Plain supine x rays of the abdomen may show some cardinal features of 
obstruction in small bowel due to\ 
1. Accumulation of fluid and air proximal to the obstructing point 
2. Absence of fluid and air distal to the point 
3. Dilated loops of bowel 
Dilated loops are defined as those with a diameter of 3cm or larger. In the 
proximal colon it is defined as those with a diameter of 8-10cm and sigmoid colon 
as 4-5cm. 
The extent of intestinal dilation is a result of not only the site but also the 
extent, degree and duration of obstruction. Abdominal x rays may fail in about 20% 
of cases of intestinal obstruction. 
Characteristics of different parts of bowel in x rays 
Jejunum – Valvulae conniventes are visible, Concertina effect is seen 
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Ileum – Classicaly described as featureless by wangensteen 
Caecum – Gas shadow in RIF 
Large bowel -  characterized by haustral folds 
Sigmoid Volvulus – Coffee bean or bent inner tube appearance 
Small intestine occupies the center of the film while the large bowel is more 
perephral in location in the X ray film 
The plain x ray show air in the biliary tract (pneumobilia) which indicates 
biliary enteric fistula. When it is found in the presence of small intestinal obstruction, 
it is pathognomonic of gallstone ileus. 
Signs of Strangulation 
1. Loop of bowel which is fixed and remains stationary in subsequent films 
2. Pseudotumor sign : a gangrenous loop filled with fluid which gives the 
appearance of a soft tissue mass 
3. Pneumatosis intestinalis 
40 
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Contrast studies 
Contrast studies of the GIT either per oral or per rectal may be performed. 
These may provide clues as to the specific location of the point of obstruction and 
may identify the underlying causative lesion. It can also differentiate mechanical and 
adynamic obstruction. 
Barium may be infused through a tube in the distal duodenum in a test known 
as enteroclysis. It is one of the definitive investigations for small bowel obstruction. 
Barium is contraindicated in colonic obstruction but may be used in small 
bowel obstruction where it is not known to cause impaction. In cases where 
perforation is suspected, a water soluble dye such as gastrograffin in used. It is a 
hyperosmolar substance and may be lethal if aspirated. 
Contrast enemas may be useful in colonic obstruction and distal small bowel 
obstruction. Very dilute barium is used along with low hydrostatic pressures. 
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CT scan 
It has a reported sensitivity of about 90% and a specificity of 85% 
1. Small bowel obstruction is indicated by a discrete transition zone from dilated 
bowel to collapsed bowel. Colon is also collapsed. 
2. The presence of a U shaped or C shaped dilated loop suggests the possibility 
of closed loop obstruction which may be associated with a radial distribution 
of mesenteric vessels which converge towards a torsion point. 
3. Pneumatosis intestinalis, bowel wall thickening, inflammatory changes and a 
hemorrhagic mesentery with poor enhancement of the bowel wall with 
contrast all suggest the possibility of strangulation. 
4. It is useful for staging in cases of carcinoma 
Ultrasound 
It is useful aid in the diagnosis of small bowel obstruction where it can identify 
location and etiology. It can identify extraluminal masses and dilated bowel loops. 
Blood flow can be detected and its use is in identifying strangulation. 
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Special Investigations 
1. Endoscopy 
Enteroscope can identify obstructions in the small intestine and 
colonoscope can identify obstructions in the colon. 
2. Paracentesis 
Paracentesis and examination of peritoneal fluid may reveal WBC and 
bacteria which indicates strangulation and is an indication for explorative 
laparotomy. 
3. Laparoscopy 
Laparoscopy can identify the location and etiology of intestinal 
obstruction. It can be used therapeutically as well (adhesiolysis). Recently 
resection and anastomosis is also performed laparoscopically. 
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Management 
The basic principles guiding management in cases of intestinal obstruction are 
1. Resuscitation with correction of hypovolemia and dyselectrolytemia 
2. Decompression of the GIT 
3. Timely surgical treatment 
Patients who are suspected of strangulation should be taken for emergency 
laparotomy. Patients with simple obstruction may be managed conservatively with 
watchful expectation. 
1. Fluid and electrolyte resuscitation 
Hypovolemia and dyselectrolytemia should be rapidly corrected in the 
patient with bowel obstruction. Surgical intervention in patients with suspected 
strangulation should not be delayed while waiting for normalization. Emergent 
surgical management is the best course of treatment. 
Fluid loss is by sequestration in third space. Its quatification is difficult but 
may be approximated by Clinical signs, CVP monitoring, pulse, blood pressure 
and urine output. 
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In the elderly a recording of pulmonary wedge pressure is necessary to 
guide fluid replacement and cardiac output. Dyselectrolytemeia may take 24 
hours to correct while blood volume is rapidly restored. 
Serum electrolytes and ABG helps determine the type of fluid to be 
administered. For most intestinal obstruction cases Ringers lactate is the fluid of 
choice. 
  Blood loss into bowel and peritoneum should be replaced with Packed RBCs. 
Intravascular volume is restored with crystalloid solutions. 
2. Nasogastric intubation 
NG tube insertion is done to decompress the GIT as well as to prevent 
aspiration of contents. The uses of nasogastric tubes are 
a. Decompression of stomach and proximal bowel 
b. Prevention of distention by swallowed air 
c. Minimizing aspiration risk 
Tubes may either be long (miller abbot) or short (Ryles, Salem). Long 
tubes have double channels (one for aspiration and another for advancement) 
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Antibiotics 
In simple obstruction antibiotics are a prophylactic measure against spilling 
of bowel contents into the peritoneum. In patients with strangulation due to 
translocation of gut bacteria into peritoneum, antibiotics are mandated. 
The chosen antibiotic should have coverage against both aerobic and anerobic 
bacteria. A second or third generation cephalosporin in combination with a beta 
lactamase inhibitor is reasonable choice. 
Monoclonal antibodies against endotoxin have been developed and are under 
trial. 
Role of Non- operative management 
Delaying surgery may be acceptable in certain clinical situations 
1. Post operative ileus 
Most common after laparotomy and is usually transient. But rarely 
mechanical obstruction can occur after surgery and should be looked for 
carefully. 
 
 
 
48 
 
2. Late post operative obstruction 
Small bowel obstruction may develop 10 to 30 days after a previous 
laparotomy. This time period is risky for reoperation due to the adhesions 
being thick and vascular. Nonoperative approach should be strongly 
considered.  
3. Intussusception 
Infants with ileocaecal intussusception may be managed conservatively 
with hydrostatic reduction of the intussusception. 
4. Sigmoid Volvulus 
A sigmoidoscope or colonoscope may be used to decompress the 
sigmoid loop 
5. Crohns disease 
In patients with obstruction due to exacerbations of crohns disease, 
medical management with steroids and NSAIDS may lead to resolution of 
obstruction and prevent the need for laparotomy. 
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6. Partial Obstruction 
This may be managed less emergently than complete obstruction. A 
patient with adhesive obstruction due to previous surgeries presents a 
daunting operative candidate and may develop adhesions soon after an 
operative intervention and strong consideration should be given to non 
operative management. 
Contraindications of conservative therapy 
1. Strangulation 
2. Closed loop obstruction 
3. Obstructed hernia 
4. Small bowel obstruction without hernia or previous scar 
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Surgical Management 
The most important decision is deciding whether the obstruction is simple or 
strangulated. The signs of strangulation include 
Fever 
Tachycardia 
Localized abdominal pain 
Rebound tenderness 
Leukocytosis 
Guarding & rigidity 
In the absence of these signs bowel gangrene is found in less than 10% of 
cases. In the absence of clinical improvement in 48 hours operative management is 
indicated. 
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When the cause of obstruction is in doubt, a midline laparotomy is the most 
versatile incision to be used. The points to be noted on laparotomy are 
1. Obstruction site 
2. Nature of obstruction 
3. Viability of bowel 
Caecum is the best guide to identify the site of obstruction. If it is collapsed 
the site of obstruction is proximal. If it is dilated, then the site of obstruction is distal. 
The small bowel is traced from the ileocaecal junction to the site of obstruction. 
Assessment of bowel viability is not always straightforward. The problems faced are 
1. Borderline viability 
2. Extent of involvement. Obvious infarct is 
a. Greenish to black in color 
b. No peristatlsis 
c. Absence of bleeding 
d. Absence of pulsation in the mesentery and vasa recta 
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Methods to determine bowel viability in the intraoperative period include the 
use of doppler to detect blood flow in the antimesenteric border, injecting fluorescein 
intravenously and looking for dye in the bowel.  
If bowel viabilty is in doubt then it is safer to exteriorise both ends. This way 
daily inspection of the bowel ends can be done. When there is suspicion about a 
segment of intestine another look may be done after 24 hours. 
The nature of the surgery depends on the underlying cause 
1. Adhesions – adhesiolysis 
2. Obstructed hernia – Closure of the defect following reduction of the contents 
3. Small Bowel tumors – Resection and anastamosis if feasible otherwise bypass 
procedures may be done 
4. Inflammatory bowel disease – stricturoplasty or bowel resection if medical 
management fails 
5. Abscess – CT guided drainage is the best course of management 
6. Radiation enteritis – Bypass or resection of irradiated bowel 
7. Intussusception – If it is less than 24 hours hydrostatic reduction may be 
attempted but if more than 24 hours resection and anastamosis is the best 
course of management 
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8. Recurrent intestinal obstruction – A plication procedure may be done as repeat 
adhesiolysis is difficult. 
9. Sigmoid volvulus – Sigmoidectomy with anastamosis either end to end or end 
to side. 
10. Caecal volvulus – Caecopexy which is suturing the caecum and right colon 
to the paracolic gutter and caecostomy should be done. If the colon is 
gangrenous then right hemicolectomy is done. 
11. Colonic carcinoma – Right side colonic obstruction 
This can be treated by primary resection and anastomosis. Right 
hemicolectomy was pioneered by Goligher and Smiddy for tumors of the right 
colon. Colonic continuity can be maintained by end to end or side to side ileo 
transverse anastomosis. 
If the colon is obstructed by a tumor of the splenic flexure, an extended 
right hemicolectomy needs to be performed with an ileo descending colon 
anastomosis. 
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12. Left sided colonic obstruction 
Usually treated by a 3 staged procedure – primary colostomy, resection, 
reversal of colostomy. Hartmanns 2 staged procedure replaced the 3 staged 
procedure and now recently a single stage procedure is also done. If the 
circumstances are favourable then a single stage procedure may be done for left 
side colonic obstruction.  
The procedures include a subtotal colectomy with primary ileosigmoid or ileo 
rectal anastomoses or colocolic or colo rectal anastomosis following intraoperative 
colonic lavage. 
The “SCOTIA” study group (Subtotal colectomy vs on table irrigation & 
anastomosis) did an RCT on the management of left sided colonic carcinoma causing 
obstruction. It found similar mortality rates with higher morbididty rates for the 
subtotal colectomy cohort.  
Its conclusion was that segmental resection with colonic lavage was the 
standard of care while subtotal colectomy may be performed in the setting of caecal 
perforation. 
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Recent Advances 
Self-expanding metallic stents (SEMS) are used in relieving left sided colonic 
obstruction. It was first reported by Itabashi in 1993. 
It can relieve obstruction temporarily while the patient is prepared for 
definitive surgery, Hence surgery is avoided in an emergency setting. Patients can 
then get a single stage procedure done in the place of a temporary stoma if the 
clinical condition permits. It also is very useful for palliating unresectable tumors 
causing obstruction. 
In 1997 Tejero introduced a 3 staged procedure for the management of malignant 
colonic obstruction (left) 
1. Stenting of the obstructing site 
2. Improving the general condition of the patient 
3. Elective surgery or palliative stenting 
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Laparoscopy in the management of bowel obstruction 
Laparoscopy is being used in a number of ways for relieving bowel 
obstruction such as removing adhesions, foreign body removal, resection and 
anastomosis. Laparoscopic management leads to shorter hospital stays and quicker 
rehabilitation.  
 
Conclusion 
Advances in imaging have made accurate specific diagnosis possible with 
pinpointing of the exact site of obstruction. Advances have been slow in modalities 
to detect early reversible strangulated bowel. Hence the inability to detect early 
strangulation precludes watchful waiting and conservative management in the 
majority of obstruction patients to prevent irreversible ischemia and gangrene. 
The pathophysiology of post operative adhesion formation is scarcely understood 
and its prevention is almost impossible. Research should be directed towards this 
and the early detection of strangulation. 
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Materials and Methods 
This is a prospective study of about 50 patients with acute intestinal 
obstruction coming to the emergency department of the Government Stanley 
Medical College and Hospital from November 2016 to August 2017. 
From the time the patients were admitted they were followed up till their time 
of discharge/ death. 
X ray abdomen erect and supine and CECT abdomen and pelvis were 
routinely taken for all the patients. 
The history and symptoms at presentation were documented as well as the 
diagnosis, blood investigations, management and outcome were all recorded in a 
master chart for comparison and reference. The outcomes were sub grouped based 
on the morbidity level and mortality. 
Conclusions were drawn from current literature on intestinal obstruction 
based on the observations of the study. 
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Observations 
About 50 cases of intestinal obstruction were in the study from November 
2016 to August 2017. 
After presentation and admission the cases were followed and details 
documented. This was added to the master chart. Bases on these observations the 
following statistical inferences were made. 
1. Age and sex 
Age Distribution 
There is no age limit for intestinal obstruction to occur 
Table 1 (Age distribution) 
Age group No. of patients 
11-20 1 
21-30 0 
31-40 5 
41-50 11 
51-60 9 
61-70 14 
71-80 10 
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The most common age group of people affected in this study was 61 to 70 years 
Sex Distribution 
The distribution of intestinal obstruction according to sex is tabulated 
Table 2 (sexs distribution) 
Sex Number of cases Percentage 
Male 38 76% 
Female 12 24% 
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There is a male preponderance in my study 
The male:female ratio is 3.1:1 
2. Clinical Symptoms 
Table 3 (symptoms presented) 
Symptoms Number of cases Percentage 
Abd Pain 47 94% 
Vomiting 39 78% 
Abdominal distention 30 60% 
Obstipation 17 34% 
 
Sex Distribution
Male Female
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Abdominal pain was present in majority of the cases. 
Abdominal distention was present in 30 cases. The absence of distention could be 
due to early presentation. 
17 patients presented with obstipation 
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Signs 
Table 4 (signs elicited) 
Signs Number of cases Percentage 
Tenderness 46 92% 
Guarding/ Rigidity 40 80% 
Dehydration 22 44% 
 
Tenderness was elicited in 46 patients. Guarding and rigidity was present in 40 
cases. 22 cases presented with signs of dehydration (dry tongue, sunken eyes, 
oliguria, tachycardia and hypotension) 
3. Disease etiology 
Hernia was the commonest cause of intestinal obstruction in our study. It 
accounted for 34% of the cases 
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Table 5 (Etiology) 
Etilogy Number of cases Percentage 
Hernia (obstructed) 17 34% 
Adhesions 14 28% 
Carcinoma large bowel 9 18% 
Sigmoid volvulus 4 8% 
Small bowel volvulus 1 2% 
Ileo caecal TB 3 6% 
Mesenteric Ischemia 2 4% 
Intussusception  1 2% 
 
Etiology
Obstructed Hernia Adhesions Carcinoma large bowel Sigmoid volvulus
Small bowel volvulus Ileo caecal TB Mesenteric Ischemia Intussusception
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The type of hernia causing intestinal obstruction in our study was as follows 
Table 6 (Type of Hernia) 
Type Number of Cases Percentage 
Inguinal 12 70.5% 
Incisional 4 23.5% 
Paraumblical 1 5.8% 
 
Inguinal hernia was the most common type of hernia in this study. 
Strangulated hernia was encountered in 3 cases the causes were 
 
 
Type of Hernia
Inguinal Incisional Paraumblical
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Table 7 (Strangulation in Hernia) 
Etiology Number of cases 
Inguinal Hernia 2 
Incisional hernia 1 
 
4. Investigations 
X ray abdomen supine showed multiple air fluid levels as the commonest 
finding which was seen in 42 cases, 27 cases had dilated bowel loops and 2 cases 
showed coffee bean appearance 
 
 
Cause of Strangulation
Inguinal Incisional
69 
 
 
Table 8 (Findings in X rays) 
Findings Number of cases Percentage 
Multiple fluid levels 42 84% 
Dilated bowel loops 27 54% 
Coffee bean appearance 2 4% 
Inconclusive 6 12% 
 
6 cases had fluid levels less than 3 and were deemed to be inconclusive 
CECT abdomen and pelvis 
CECT showed features of obstruction or pathological obstruction point in 49 cases 
and was inconclusive in 1 case. 
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5. Treatment 
Table 10 (Surgical Procedures Done) 
Procedure Number of cases Percentage 
Reduction with hernia 
repair 
14 28% 
Resection and 
anastamosis 
9 18% 
Adhesiolysis 14 28% 
Colostomy 7 14% 
Ileostomy 6 12% 
 
 
Surgical management
Reduction with hernia reapir Resection & anastamosis Adhesiolysis Colostomy Ileostomy
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6. Outcome 
The outcome was graded into 4 levels 
Grade 1 was uneventful recovery 
Grade 2 was with minor morbidity 
Grade 3 was with major morbidity 
Grade 4 was death in the postoperative period 
Minor morbidity – It was defined in the study as infected wound, mild 
cardiopulmonary deficit, post-operative ileus and mild anastomotic leak 
(selflimiting) 
Major morbidity – It was defined as postoperative wound dehiscence, 
moderate to severe cardiopulmonary deficit, EC fistula (Enterocutaneous). 
Table 11 (Surgical Outcomes) 
Outcome Number of cases Percentage 
Grade 1 26 52% 
Grade 2 7 14% 
Grade 3 16 32% 
Grade 4 1 2% 
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Death occurred in 1 case postoperatively.  
 
 
 
 
 
 
 
 
Outcomes
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7. Markers of Postoperative morbidity and mortality 
Preoperative albumin and creatinine values were obtained and classed into 
2 groups. For albumin they were <3.5g% and >3.5g% for creatinine they were 
<1.2mg% and >1.2mg% and each group was matched with outcome.  
 
 
Table 12 (Albumin vs Outcome) 
Albumin Good outcome 
(Grade 1 &2) 
Poor outcome 
(Grade 3&4) 
Percentage of 
Good outcomes 
>3.5g% 30 0 100% 
<3.5g% 3 17 15% 
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Table 13 (Creatinine vs Outcome) 
Creatinine Good outcome 
(Grade 1 &2) 
Poor outcome 
(Grade 3&4) 
Percentage of 
good outcomes 
<1.2mg% 29 8 78.4% 
>1.2mg% 4 9 30.1% 
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Discussion 
In this study of acute intestinal obstruction carried out from November 2016 to 
August 2017 in Government Stanley Medical College and Hospital, 50 cases of 
acute intestinal obstruction were studied with respect to their clinical picture and 
radiological imaging.  The patients were followed up during their stay in the hospital 
till their discharge/ death. All details were recorded in the master chart for statistical 
analysis. 
1. Age and Sex Incidence 
The commonest age group affected was 61-70 years (14 patients). The next 
common age group was 41 to 50 years (11patients). Extremes of ages were not 
encountered in our study.  The average age of presentation was 57.26 years. 
76% of the patients encountered were male. The male:female ratio was 
3.1:1 which is comparable to findings present in current literature. 
2. Clinical Symptomatology 
Abdominal pain is the most common presenting symptom followed by 
vomiting and abdominal distention.  
The most common sign present was tenderness which was present in 92% of 
the patients followed by guarding and rigidity which was seen in of patients. 
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3. Disease Etiology 
Of the 50 cases the commonest cause of intestinal obstruction was 
obstructed inguinal hernia (34%) followed by adhesions (28%) which is 
comparable to findings in literature.  
Among the various hernias the most common one was the inguinal hernia 
(70.5%) followed by incisional hernia (23.5%). Other variants accounted for the 
rest 
Inguinal hernia was the most common etiology among hernias for 
strangulation which occurred in 2 cases followed by incisional hernia in 1 case. 
4. Investigation methods 
Plain x ray abdomen was taken for all the cases in addition to CECT 
abdomen and pelvis. The most common radiological feature consistent for 
intestinal obstruction was ‘multiple air fluid levels’, it was positive in 42 cases. 
X rays were inconclusive in 6 cases. Meanwhile CECT demonstrated far superior 
diagnostic capability, diagnosing 49 cases with typical features of obstruction and 
being inconclusive in only 1 case. 
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5. Surgical Management 
The most common surgical procedure performed was ‘Reduction with 
hernia repair’ (14 cases) which was expected considering the incidence of hernia 
as a cause of intestinal obstruction. Adhesiolysis was performed equally in 
number (14 cases). The other procedures performed were ‘resection and 
anastamosis’, ‘Colostomy’ and ‘Ileostomy’. 
6. Surgical Outcome and markers of morbidity 
Majority of cases had a good outcome (66%) with poor outcome in 34% 
of cases including 1 mortality. In the assessment of markers of postoperative 
morbidity and mortality albumin and Creatinine were included. In patients with 
preoperative albumin less than 3.5g% only 15% of cases had a good outcome 
while in those patients with preoperative albumin greater than 3.5g% 100% of 
cases had a favorable outcome.  
In patients with preoperative creatinine less than 1.2mg% about 78.4% had 
a good outcome while in those with preoperative creatinine more than 1.2mg% 
only about 30.1% had a favorable outcome. 
More extensive study with a larger sample size is needed to prove the 
association of preoperative albumin and creatinine with post operative outcomes 
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LITERATURE REVIEW 
1. “Acute intestinal obstruction in adults in Kumasi Ghana” ohene yeboah 
Adippah. E, Gyasi, Sarpong K. Komfo Anokye Teaching Hospital, Department of 
Surgery, Kwame, Kumasi, Ghana. 
This was a prospective study, between 1998-2003 of around 652 cases of 
intestinal obstruction of which around 412 (63.2%) were due to strangulated external 
hernias and around 176 (27.2%) were due to post operative adhesions which 
compares favorably with our study. 
2. “Hernias are the most common cause of strangulation in patient with small bowel 
obstruction.” Thedioha.Y, Alani A, Modak P, Chong P, 
O’Dwyer PJ, Western infirmary Dumbarton road, University of department of 
surgery, GLASGOW. 
Hernias were the most common cause of obstruction in this study which was similar 
to the result in our study 
3.  In a study by Donn M Hickmann et al postoperative outcome was examined in 
83 patients and correlated with albumin. It showed poor outcome in patients with 
low albuin in 70% of cases and mortality of 42%. This is keeping in line with our 
study 
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4. In a study by James Gibbs et al association between preoperative serum albumin 
and postoperative outcomes were calculated. Lower albumin was found to correlate 
with higher morbidity(65%) and mortality(29%) similar to our study. 
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Conclusion 
This study aimed to identify the most common etiologies of intestinal obstruction, 
the clinical features and the mode of presentation, the surgical techniques and 
procedures employed. The investigative methods and radiological tools and their 
relative usefulness were evaluated. 
Acute intestinal obstruction is a common emergency in the ER. It requires rapid 
diagnosis and surgical management. A thorough knowledge of all the presentations 
of intestinal obstruction and its clinical features is needed.  CECT has revolutionized 
the diagnosis of various surgical pathologies including intestinal obstruction. It has 
made rapid accurate diagnosis possible in even the most unusually presenting cases. 
Corrections of dehydration and rapid resuscitation with correction of electrolyte 
disturbances would go a long way in reducing morbidity and mortality. Surgical 
intervention in a timely manner is the treatment of choice and prognosis is good 
when it is not delayed. 
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PROFORMA 
 
Name:                                       Age:               Sex:                            IPNO:  
 
Complaints 
Pain Abdomen                                     
• Site  
• Character 
• Radiation 
• Aggravating factors 
• Relieving factors                
Nausea 
Vomiting:  
• Bilious  
• Non-Bilious 
• Feculent 
Abdominal distention 
Obstipation 
GENERAL EXAMINATION  
    1) Fever  
    2) Pallor  
    3) Jaundice  
    4) Hydration  
 
    5) BP  
    6) Pulse Rate  
    7) Pedal Edema 
Examination of abdomen  
1) Tenderness 
2) Mass:     
a. Location/Characteristics 
of mass/ number 
3) Abdominal Distention 
4) Free fluid  
5) Guarding / Rigidity  
6) Bowel Sounds 
7) Per rectal examination 
Investigations 
• CBC, RFT (Urea & 
Creatinine), LFT(albumin) 
• X-ray Abd. Erect & Supine 
• CECT Abdomen 
Management: 
Laparotomy & Proceed 
Post op follow up
 
GOVT.STANLEY MEDICAL COLLEGE, CHENNAI- 600 001 
INFORMED CONSENT 
 
DISSERTATION TOPIC: 
“ETIOLOGY AND OUTCOME OF INTESTINAL OBSTRUCTION: 
AN INSTITUTIONAL PROSPECTIVE STUDY” 
 
PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE, CHENNAI 
 
NAME AND ADDRESS OF PATIENT: 
 
I, _____________________ have been informed about the details of the study in my own 
language. 
 
I have completely understood the details of the study. 
 
I am aware of the possible risks and benefits, while taking part in the study. 
 
I understand that I can withdraw from the study at any point of time and even then, I will 
continue to receive the medical treatment as usual. 
I understand that I will not get any payment for taking part in this study. 
 
I will not object if the results of this study are getting published in any medical journal, 
provided my personal identity is not revealed. 
 
I know what I am supposed to do by taking part in this study and I assure that I would 
extend my full co-operation for this study. 
 
Name and Address of the Volunteer:  
 
Signature/Thumb impression of the Volunteer 
Date: 
 
Witnesses: 
(Signature, Name & Address) 
Date: 
 
Name and signature of investigator: (Dr.Deepak David Chellappa) 
 
 
 
S. No Name Age Sex Pain Abdominal Distention Vomiting Obstipation Guarding/Rigidity Tenderness Dehydration Diagnosis Creatinine Albumin X ray CECT Management Outcome
1 Mohammed Kasim 57 M + + + + Obstructed Inguinal hernia 1.1 3.6 Air fluid levels Obstructive features Reduction & hernia repair 1
2 Sampath 59 M + + + + + Obstructed Paraumblical hernia 1.1 3.6 Air fluid levels Obstructive features Reduction & hernia repair 1
3 Magimairaj 38 M + + + + + + + Mesenteric ischemia 1.9 3.6 Air fluid levels Obstructive features Ileostomy 1
4 Periyasami 64 M + + + + + Obstructed Inguinal hernia 0.8 3.6 Air fluid levels Obstructive features Reduction & hernia repair 1
5 Shanmugam 65 M + + + Obstructed Inguinal hernia 0.9 3.6 Air fluid levels Obstructive features Reduction & hernia repair 1
6 Sekar 68 M + + + + + + Adhesions 1.7 3.2 Air fluid levels Obstructive features Adhesiolysis 2
7 Ranganathan 76 M + + + + CA large bowel 1.1 3.6 Inconclusive Obstructive features Resection & Anastamosis 1
8 Manikaraj 42 M + + + + + + Small bowel volvulus 1.6 3.6 Air fluid levels Obstructive features Ileostomy 2
9 Varadhan 42 M + + + + + + Obstructed Inguinal hernia 0.6 3.7 Air fluid levels Obstructive features Reduction & hernia repair 1
10 Anandan 50 M + + + + Adhesions 0.8 3.7 Inconclusive Obstructive features Adhesiolysis 1
11 Ganesan 68 M + + + + + + Adhesions 1.4 3.8 Air fluid levels Obstructive features Adhesiolysis 2
12 Mani 58 M + + + Obstructed Inguinal hernia 1 3.7 Air fluid levels Obstructive features Reduction & hernia repair 1
13 Sivakumar 61 M + + + + + Adhesions 1.2 3.7 Air fluid levels Obstructive features Adhesiolysis 1
14 Patchiammal 54 F + + + + Adhesions 0.6 3.8 Inconclusive Obstructive features Adhesiolysis 1
15 Aandal 77 F + + + + + + CA large bowel 1.5 2.2 Air fluid levels Obstructive features Colostomy 3
16 Babu 73 M + + + + + + CA large bowel 2.1 2.6 Air fluid levels Obstructive features Colostomy 3
17 Ramijabee 50 F + + + + + Sigmoid volvulus 1.6 2.9 Coffee bean appearance Obstructive features Resection & Anastamosis 3
18 Shanti 39 F + + + + + Mesenteric ischemia 1.9 3.2 Air fluid levels Obstructive features Ileostomy 3
19 Anitha 76 F + + + + + + CA large bowel 2.2 3.2 Air fluid levels Obstructive features Colostomy 3
20 Suresh 20 M + + + + + + + Sigmoid volvulus 1.5 3.2 Air fluid levels Obstructive features Resection & Anastamosis 3
21 Shankar 71 M + + + + + + CA large bowel 1.8 3.2 Air fluid levels Obstructive features Colostomy 3
22 Maharunisa 61 F + + + + Obstructed Incisional hernia 0.8 3.8 Inconclusive Obstructive features Reduction & hernia repair 1
23 Mohana 67 F + + Obstructed Incsional hernia 1 3.8 Air fluid levels Obstructive features Reduction & hernia repair 1
24 Williams 41 M + + + + Adhesions 1 3.8 Air fluid levels Obstructive features Adhesiolysis 1
25 Paul Moses 65 M + + + + + + Intususeption 1.1 3.8 Air fluid levels Obstructive features Resection & Anastamosis 1
26 Karuppaiya 74 M + + + + + + + Obstructed Inguinal hernia 0.7 3.8 Air fluid levels Obstructive features Resection & Anastamosis 1
27 Sahar Banu 65 F + + Adhesions 1.1 3.9 Air fluid levels Obstructive features Adhesiolysis 1
28 Balasundaram 56 M + + + + + Obstructed Inguinal hernia 1.1 3.9 Air fluid levels Obstructive features Reduction & hernia repair 1
29 Faruk 61 M + + + + + Obstructed Inguinal hernia 0.6 3.9 Inconclusive Obstructive features Reduction & hernia repair 1
30 Rajesh 34 M + + + + Adhesions 1 4 Air fluid levels Obstructive features Adhesiolysis 1
31 Loganathan 48 M + + + + Adhesions 1 4 Air fluid levels Obstructive features Adhesiolysis 1
32 Kumar 55 M + + + + + Obstructed Inguinal hernia 0.7 4 Air fluid levels Obstructive features Reduction & hernia repair 1
33 Suguna 59 M + + + + + Obstructed Inguinal hernia 0.9 4 Air fluid levels Obstructive features Reduction & hernia repair 1
34 Babu 32 M + + + + + + Obstructed Inguinal hernia 0.8 4.1 Air fluid levels Obstructive features Resection & Anastamosis 1
35 Santhanam 47 M + + + + Adhesions 0.8 4.1 Air fluid levels Obstructive features Adhesiolysis 1
36 Elumalai 43 M + + + + Obstructed Inguinal hernia 1 4.2 Air fluid levels Obstructive features Reduction & hernia repair 1
37 Malliga 69 F + + + + Obstructed Incisional hernia 0.8 2 Air fluid levels Obstructive features Resection & Anastamosis 2
38 Munuswamy 72 M + + + Adhesions 0.9 3.1 Air fluid levels Obstructive features Adhesiolysis 2
39 Perumal 79 M + + + + + + Adhesions 1.1 3.6 Air fluid levels Obstructive features Adhesiolysis 2
40 Suryamoorthy 56 M + + + + Obstructed Inguinal hernia 0.8 4.1 Air fluid levels Obstructive features Reduction & hernia repair 2
41 Seenu 43 M + + + + + Ileocaecal TB 1.1 1.9 Air fluid levels Obstructive features Ileostomy 3
42 Murugan 65 M + + + + + CA large bowel 1.1 2 Air fluid levels Obstructive features Colostomy 3
43 Kamala 46 F + + + + + CA large bowel 0.7 2.4 Air fluid levels Obstructive features Resection & Anastamosis 3
44 Jayalakshmi 73 F + + + + + Adhesions 1 2.7 Air fluid levels Obstructive features Adhesiolysis 3
45 Susila 48 F + + + Ileocaecal TB 1.1 2.8 Inconclusive Inconclusive Ileostomy 3
46 Poongavanam 37 M + + + + Ileocaecal TB 0.8 2.9 Air fluid levels Obstructive features Ileostomy 3
47 Govindan 56 M + + + + + + Adhesions 1.6 3.3 Air fluid levels Obstructive features Adhesiolysis 3
48 Palpandian 61 M + + CA large bowel 0.7 2.9 Air fluid levels Obstructive features Colostomy 3
49 Balaji 62 M + + + + + + + CA large bowel 2.4 2 Air fluid levels Obstructive features Colostomy 4
50 Nagaraj 80 M + + + + + + Sigmoid volvulus 0.6 2.9 Coffee bean appearance Obstructive features Resection & Anastamosis 3
